An archaeal species, Haloferax volcanii, proves an exception to a 50-yearold notion that microbial DNA replication originates at distinctive sites, according to Thorsten Allers of the University of Nottingham in the United Kingdom (UK) and his collaborators. Thus, the replicon model, he says, "is not necessarily true." Details appeared November 28, 2013 in Nature (doi: 10.1038/nature12650).
Deep sequencing of the DNA from H. volcanii, which was found in the Dead Sea in 1977, reveals four presumptive origins of replication, according to Allers and his collaborators. However, removing them from the organism enables it to reproduce 10% faster than usual, he says. By contrast, when the single origin of replication is removed from Escherichia coli-experiments that date back to the early 1980s-the cells become "very sick," says Conrad Nieduszynski of the Nottingham group. "Our theory is that because H. volcanii is so primitive, it can do its DNA replication in the same way all organisms did at the beginning of life," Nieduszynski continues. "Our other theory is that replication origins are selfısh. All it wants to do is to make new copies of the origin and if it slows down replication by 10%, it doesn't care."
Nonetheless, replication origins may offer some evolutionary survival advantage to H. volcanii, according to Iain Duggin at the University of Technology in Sydney, Australia. "The decrease seen in the laboratory may not reflect an overall decrease in a real environment," he says, referring to the microorganism's replication rate when its four origin sites are intact. "Replication origins are seen in almost all microorganisms, suggesting that they should be very important. The source of these replication origins may be viruses or other mobile genetic elements. They might be important for regulation of chromosome replication in stressful environments, so that, on balance, they provide an advantage. They might also improve the accuracy of chromosome replication, and this was not directly tested by the authors."
"In a technically beautiful study, the Allers lab has found that recombination can mediate the replication of Haloferax chromosomes," says Stephen Bell of Indiana University in Bloomington, who helped to show nearly a decade ago that eukaryotes have more than one replication origin. "However, the dramatic conclusion that these organisms grow better in the absence of origins has not yet been truly proven. Mating and perhaps horizontal gene transfer could account for some of the data. It would be very nice if the Nottingham researchers could determine, if these enhanced-growthrate cells have acquired DNA from the organisms they have been co-cultured with."
John Otrompke is a freelance writer in Chicago, Ill.
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Gauging Antibiotic Behavior and Resistance in Varied Locales
In the interest of better understanding and perhaps controlling antibiotic resistance, researchers are monitoring them in highly varied locales and spaces, including:
• Under the aegis of NASA, CURRENT TOPICS
